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What might the future hold for
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California Water Plan analysis
looks into the uncertain future...

é Builds on the scenario
analysis begun for
California Water Plan
2005 Update

é Focuses on Central

Valley

é Evaluates plausible
futures out to 2050

é Uses improved data and
tools
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Analysis guided by a structured
decisionmaking approach
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Key limitations of analysis

é Land use scenarios may not capture all factors
of interest

é Other decision criteria not yet represented
é Small number of response packages

é Planning level model does not capture some
detailed operations, contracts, or exports
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Nine land use scenarios reflect uncertain
population growth and land use patters
Three population projections X Three density assumptions
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Twenty-two climate scenarios reflect
uncertainty about hydrologic conditions
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Performance of water management
system evaluated using four key metrics

¢ Urban reliability
é Agricultural reliability

é Groundwater levels

s [N & Environmental flows
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We evaluated current
management across 198 futures

Outcomes summarized in terms of percentages:

Example:
System under-performs

in 36% of futures

e

Example:
System under-performs

in 95% of futures
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We evaluated current
management across 198 futures

Environmental
Instream Flow Flow Target

jontan

Instream Flow Environmental
Groundwater- Requirement  Flow Target

Urban- San  Agriculture- San San Joaquin Water Supplied- Water Supplied-
San Joaquin San Joaquin

Joaquin River  Joaquin River "
River
River HR River HR

Agriculture-Tulare Groundwater
Urban- Tulare Lake Lake -Tulare Lake

Numbers indicate percentage of futures with unmet goals.

Colorado River
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Future climate conditions drive
vulnerabilities

Factors Driving Vulnerabilities

Precipitation | Temperature | Land Use
nnnnn Sacramento Not vulnerable
River Urban
Sacramento Not vulnerable
River
Agricultural

San Joaquin
River Urban

Not vulnerable

San Joaquin
River
Agricultural

Drying (5% Warming
decline) (+1.0 deg F)

Tulare Lake
Urban

Drying (5% Warming Low density
decline) (+1.5 deg F) urban
development

Upd§192913 oooooooooooo Tulare Lake
California Agricultural

Not wetter
(less than
5% increase)

What management strategies can
reduce these vulnerabilities?

é Urban water use efficiency

¢ Agricultural water use efficiency
é Recycled municipal water

é Conjunctive management

é New environmental flow targets
é Groundwater recovery targets
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Response Packages Represent different
levels of strategy diversification over time

Currently Planned Management
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efficiency
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municipal Current
water

Conjunctive

management Current

Environmental

flow targets Current
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recovery Cannot drop below historical lows
targets
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Response Packages Represent different
levels of strategy diversification over time

Diversification Level 1
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Response Packages Represent different
levels of strategy diversification over time

Urban

wateruse .
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Agricultural
water use
efficiency
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Conjunctive
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Environmental
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Groundwater
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\ Banking of up to 20 TAF/month/planning area

Current

recovery Cannot drop below historical lows

targets
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Response Packages Represent different
levels of strategy diversification over time

Urban o
wateruse  b........_.

efficiency

Agricultural
water use
efficiency

Recycled
municipal
water

Conjunctive
management

Environmental
flow targets

Groundwater
recovery
targets

Diversification Level 3

\ +50% reuse

\ Banking of up to 20 TAF/month/planning area

‘ Sacramento @ Freeport, Stanislaus AFRP 2; ERP Targets 1 and 2; American River 2

AVAVENV. V1 Ve

‘ Higher groundwater minimum targeting no long-term decrease

4

Update 2013
California 2010

2020 2030 2040

2050
18

10/29/13



Response Packages Represent different
levels of strategy diversification over time

Diversification Level 4
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Response Packages Represent different
levels of strategy diversification over time
Diversification Level 5
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Response packages affect outcomes
measured by performance metrics

Agricultural Supply and
Urban Supply Reliability
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Average Annual Environmental Water [AF]

Average Environmental Water
and Change in Groundwater
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Wide range of outcomes across
futures

San Joaquin River HR

Turlare Lake HR
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Each dot represents the results for Current Management for one future
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Efficiency, Reuse, and Conjunctive Use
Improves Urban and Agricultural Reliability

San Joaquin RiverHR Turlare Lake HR
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Update 2013 Each comgt shows change from Current Management
California to Diversification Level 2 for one future
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New flow and groundwater targets improve
environmental flows in San Joaquin River and
groundwater levels in Tulare Lake...
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...but they decrease urban and
agricultural reliability

San Joaquin RiverHR Turlare Lake HR
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More efficiency compensates for effects of
increasing flows and groundwater levels

San Joaquin River HR Turlare Lake HR
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In summary: response packages improve groundwater
and environmental flow targets in Sacramento River

Environmental
Urban- Agriculture - Groundwater- IS:"ﬁ;ngz:v Flow Target
Sacramento ~ Sacramento  Sacramento Saqcramento- Water Supplied-
River River River River HR Sacramento
River HR
Currently
PlannEd . . 43% 55% .
Diversification
Level 1 . . . 41% .
Diversification
Level 2 . . - 41% -
Diversification
Level 3 . . . 59% .
Diversification
Level 4 . . - 59% -
Diversification
59%
P il tevels . . - .
California

Colors indicate level of vulnerability (red is higher vulnerability) 27

Numbers indicate percent of futures that are vulnerable

In summary: response packages reduce vulnerabilities in
San Joaquin and Tulare Lake hydrologic regions

San Joaquin River Tulare Lake

Instream Flow Environmental
Groundwater-  Requirement Flow Target
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Colors indicate level of vulnerability (red is higher vulnerability) 28

Numbers indicate percent of futures that are vulnerable
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Increased investment can reduce
vulnerabilities in San Joaquin River
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Increased investment can reduce
vulnerabilities in Tulare Lake
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How to use analysis to inform
decisions?

¢ Purposefully high-level and not designed
to inform specific investment decisions

¢ lllustrates the significant future
vulnerabilities facing the Central Valley

é Shows improvements from increased
diversification and highlights key tradeoffs
among diversification levels

é Framework could support decisions with

Update 2013

e refined data and models
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Where do we go next?

¢ Expand beyond the Central Valley
¢ Consider additional uncertainties

é Evaluate new strategies to address
remaining vulnerabilities

¢ Evaluate other performance metrics

Update 2013
California
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